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aclede Steel Company 


Sr. Joe Solomon 

Knery &oth h Conn Pure ? ^'etrunry L’** , l l *67 


Under neparate cover you arc receiving ^ ! * * s c p 1 «■ 3 

for each of the "ST ,f details lifted as follo^^ 


f O Vl RPft <|f- t fl 1 l ‘IT* 1/1 7 r#n 1 nnrt/- Tal l r ^ » » r.-* ^ T- /- 7 

Revised sheet L-101 replaced I.-101 submitted ?/) r :/$'l 


The revisions on tnest* two sheets are rr.inor r.nrk.i of Identifi¬ 
cation and In no ./ay affect t r>«_' geometric con fl ;ura 11 on of the 
structural members used to K u idu the designers of mechanical 
ana electrical facilities. 


k I I ■ Iv Ml u >i I k • k V—" 1 \J A t • • t k _* rn w k--» \k V V Ck 1 i ■ 4 iy £ L I I ^ O Ilk 1 f'l ^ a ll I 1‘ I 1 

separate cover arc: 


37-10 c , 
S'! -106 
37—106A 
3 T — 10 6 b 
ST—106 C 


ST-1 Ot? i 
ST- 10 61- 
37-1 OP 
ST-1 1C 



betall ls— 100 Is also Included to complete tne list of details 
necessary to cover tne ranre of truss men.brrs 1 r.corporfcted In 
t :jc floor rrlds . 

it e would appro c late your a c know Leduonent of receipt of these 
detQils so that we may keep our records ur to uatt. 


v 


l our: - vr r, : ru 1 j 


‘ f 


A f lari ' er^r 
1 cr '- re^ i l nt 
. C.ic^rc ' ■ nfiricerinr 


KLr, : pp 
r.nc losures 




:c r# rt^cr 

r i 1:... r.or , : - I 1 i. 1»» . p 

- v " 1 l -j CtC #• ' z OTj 

r* .t Ic u 1 .t 

Pert of Vers dul. orl;y 

-.r• .'jsUr ' v 1- 

Port or -sw forh atnoriti 





if jf/t.mX ' /*&/+ fmy 


Srwj. //iXkf«/n tiJ/d February ?*• , L907 


!-ir. Joe Solomon 
Project Manager 
Emery Hoth & Sons 
H^n Third Avenue 

He w ifurK, Hew iforK ——• • 

Dear Hr. Solomon: 

Laclede Steel Company Structural retails 
_ W orld Trade Center Towe rs__ 

Enclosed herewith Is a loose—loaf fVlder including the 
follovilng material relative to all structural details renul red 
for the trusses and Incidental structural Items for the floor 
grids on the World Trade Center: 

Index sheets covering structural details ("ST" drawings 
and "L” drawings). 

Design eheet-3 covering c on f 1 Rural ion an»> sizing of trur? 
members. 

jeuu’ a needs'. 

J101 replaces D1 (submitted previously) 

U102 replaces ol 

L>103 replaces U3 (sutnitteo previously) 

dlOS-l-l showing design data for truss tsrl'ert rChT 1 

ClOb-V-S showing uesisn uatn for truss ~ nr/eu 7Cj?':S 

as exnlained In the design aata material, uil trusses sre 
evajuateo on the baslo of the nost critical sections identified 
by numbers 1 *' •* 8 inclusive on the design details and 

standards. 

The renaincer of the complete data sheets for all trusses as 
marked In the Index will be forthcoming shortly to complete all 
structural uata on hand. The T-l and T—^ trusses hr^ the basic 
trusses In the design* and the chock and approval of then will 
establish the values applicable on all other structural elements 
ldent1 fled. 


9 


aclede Steel Company 


WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


TRUSS UNIT MARKcD 


2CS2 T\a 


Refer co drawings ST » o', <*, fl 


ri ' M 


Clearspan 


o 4.8 ~ fc . Spacing ■ 


67 ft. 


Applicable Total Moment - 92 O m &QQ inch pounds. 

t • - - 

Baoad on t^sr^C- ibo./fcq. ft . Total Load "w” 
Applicable End Reaction » i&. 2>oo pounds. 


Based on t S~4- Ibs./sq. ft. Total Load "w" 


“9 

l T» A 1- J 

Lo4»)v^ 1 


A.rb\lcable Total Constr. Moment » 8 5T pop Inch pounds. 

Based on 4-6 lbs./sq. ft. Construction Load. 



Applicable Constr. End Reaction «= s4- lO 


pounds. 


Based on Z£> los./sq. ft. Construction Load. 

V" Shear ac End Panel * j 4.92 O pounds. -ED ■ 3. O ft 


web member 


Distance from End Panel • 


o o 


ft. 


pplicaole Shear V* - 1 4-. 9*0 lbs 


Slope ” 


2 6>S 


£-Q a OOP psi 

psl 


1 n. 


psl 


heqo. Area 


I . Ji4. . ai> 


VI ot «H. 


is. MoMBER //2 


Distance from End Panel • 


o o 


ft. 


applicable Shear V • ± 4 - 9io 


lbs 


Slope 


OO 


26.0 in. 


3i* OOP psi 

_ _psl 

It. 2 OO psl 


Reqd. Area *» j. ss sq . in. Use z - O 92 " pm Area - l. 33 so . in 


V.’EB MEMBER * 3 


Distance from End Panel - 


.87 ft. 


Applicable Shear V 


Slope 

J- 


J. 11*2 


20. O 


«rea - 


in. 


9. 9*0 


lbs. 


f v “ 56. OOQ ps 1 


. in. 


Use 2-0.92.“ o 


U “ 


Area 


-_ psi 

Q . ~7<S~Q_ pel 

/• 313 T so. in 


Recc 


/. o 2 s 








Laclede: Steel Company 


/mLc %Jl 3T-3-&7 
D105- T -5~ -Sheet -3 


3 MEMBER Distance from End Panel 

Applicable Shear V* » _ 1Zjs~jo lbs. 


~~>o . o 


Reqd. Area 
WEB MEMBER *5 


30. JOQ pal 

s 

9 9 7 O pal 


Dlatanoo from End Pa.no! - 


Applicable Shear V » >3. QL£" lbs. 


<g>. o 

f„ 


Slope “ J. 90 

-i? » ■— In. 

«# » 

Reqd. Area a _i.O 


_ ft . ^up • 

50 do psl 
70. OOP ' psl 

- - psl 


sq. In. Use 2- Area 


sq . In 


CHORD MEMBER H 6 Consists of 4 ~ 2 “ *• / '/z. “ x Q. Z£** Angles 

Construction Load Design Area » 3- (aO _ sq. In. 

Applicable Moment - SBS. OOP in. lbs. f y p &Q, OOP psl 
™ 33.S 7v£" in. 


a .4.4- In 


/?. 930 psl 




73 A 



~ m , 

‘_a * r b c m 

- * 0.4 77 less than 1 


r a a 


f b “ 


3~ &OQ psl 
/2 9SO psl 
7 4-3 psi 
GOO psi 
9 SO pel 


■ Use 4- Z~» f'A' * a.ZS'X’s Area 


o. 6 O sq. In 


CHORD MEMBER til 

■ f — 

Total Load Design 


Consists of 4- - Z "* I f /z.~ ji O 2<f " Angles 


Area - 


3. 


so. in. 












LACLZ3Z STZEL COMPANY 


ci;C=.3 member n ccontd.) 

Applicable Moment * /, <9 2 O. QoO in lbo 


Or - 


o 3. OO in. 


f y - 

- 


36. OOP p* 
22. <J<3Q p< 


'eff - 


4. OiO in 


OO in 


2 OO la. 
A . 4-A in. 


3 2. 36 in 


~-T J / 


ZS. 66 

6.90 


Z6>. /O 


■ IP 


C + A c d l ) + ^TCA 


+ A TCA d ? 2 ^ ♦ I BCA ♦ ABOARD 


- S (A cyi +' A TCAY2 * A BCAy3> 
y X (A c ♦ a tca + a b ca) * 


y = 


6. 90 in. 


2<9 2 6 


in. 


( ZC 5Z. 


Resisting Moment 


f s x ii 


3 0, oooin. lbs . 


y§e -4 -j: / J4" ZjS^4r ‘s Area - 3. 6» 6> aq. In. 


Ccrr.poslte Design Top Chord Check 


Total Load Design 
Applicable Moment 


f c * 3. OOP pel 


O GOO In . lbs . 




/. 3S~Q pal 


?c c 


151- 


3/Z 


p si 


CEORL MEMBER C 8 


Consists of A - 2’ x /Vi. 


O. 2 S 


Area » 


06 O 


__ Angles 
sq. in. 


(SAME AS MEMBER 6) 









Laclede Steel Company 









Center 


S 


Look End 



ottom Chd. Length 
Main Web 


/ Arc Welds 

(All others controlled reoletance weldo) 
f*-Bottom Chd. Length - 

dC. z US.aoo /+£. 

-- 40 /*,. 

jUo- 31.000 / A -. 

» m3, z J 7<?c 

l~ W * 



or 


rz^ 


Short End 



Main Wet - Continuous uniform section throughout Member Mk. 3. 

(Top chord fillers same section as Main Web - at midpoint _ 

center web panels minimum.) 

Vertical Struts Kk. 2 - Same size as main web. 

Lnd Bearing Struts - Same size as main web. 

vOiiipOS 1L6 VypC — CAvtnu ouu tc bujj CilOi'U , • 


MEMBERS REQUIRED PER TRUSS 


Member 

Top Chord 
Bottom Chord 
Main Web 
Compression Web 

Vertical End Struts 
Long End Diagonal 
Short End Diagonal 
Short End Vertical 
Snort End Tension 


Mk. No 


_ 6-0 


COMPONENT 

Crade 

of 

Steel 


or C 


Size 


Total 

Length 

Member 


Weight 

Member 


3 . 

_4_ 

2 . 


_1 

_5 


44 f _ 2 .1 V / i\ _,.? _ * s‘8” 

_ A'36> 2 A / z” x._3jjL_ 2 1 '8" 

4-441 . / o 48'?* 

_ 4-441 _ 2 * f 4* 0 _ 3 */" 

_ A-441. _/./✓"/> _ zW 

_ /./4 m p+7S~j 66‘-6'4'' 

_.A-44f _//*"* ^ -7iT V jV-jY' 

4<4/_ 2- f'J'O _ Z - -2 V/£* 


' A . A Al 
































l v::L;iDE Steel COMPANY 


G 


D105- 


\ -Sheet 2. 


% 


a 


WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


TRUSS UNIT MARKED 2C32T6* 


II T II 


Clt-arapan L 


3 3 


ft. Spacing 


Refer to drawings ST *e*, ■<*. •/ 
>aclng * 0 67 f t> 


Applicable Total Moment » 7 2 o. oo a inch pounds. 


ueatiu Ull 


jtUd./oq'.' it. iotfti Load "■* m '~ . 
I C Sfi t> a 


Applicable End Reaction *» ^ ~ -Jj.qq o pounds. 


Based on 


lbs./sq, ft. Total Load V', 


Applicable Total Constr. Moment ■ 7, osJ, ° °*=> inch pounds. 

Based on 7_£ lbs./sq. ft. Construction Load. 


Applicable Constr. End Reaction 


93 <£ 


pounds. 


Based on lbs./sq. ft. Construction Load 


,T V" Shear at End Panel - 


pounds. ED ■ 


ft. 


WEB MEMBER *1 


Distance from End Panel 


ft. 


Applicable Shear V x *» 2 c.C a 


lbs. 


Slope 


?.cf 


S"o. «=> - 


■ 3 o. o 


In. 




p 3 1 
psl 

p8 1 


mi, i < i ■ 


— # i • -v * 


*s>.7S*A 


111* 


v;tn member H2 


Distance from End Panel ■ 


— ft. 


Applicable Shear V *> 2 c . CJ & lbs. 


r y - 


Slope 


In. 


ieqd. Area ■ J- sq , in 


Use 2 . /./■** w 2> 


Area 


S~Q, ooo psl 

_psl 

/c, 72a pal 

1 ^ sq- In 


WEB member H 3 


Distance from End Panel - 


ft. 


Applicable Shear V 


2e> 


lbs. 


• Sfo.0 — 


Slope 

J- 


/ /6Z. 


79 J 


pal 

psl 


Read. Area 


In. 
/ S’/ 


In. 


Use J * //d"/ 


/ 3^ f 7 - psl 

2-o-0- sq. in 


i r. 















zz SrzzL Company 


D105- T 6 -Sheet 2, 


V.'E3 .YiL'OZR 


Distance from End Panel ■ 


ft. 


Applicable Shear V x ■ S. 7(?0 lbs. 
Slope ■ /■/ fa Z. 


f y • P al 

— pal 




-/• — ^ m. 


f s c - I3..8 70 pal 

*eqd. Area » 4- O S aq . in. Use Z - A/4 * DtA. Area • ^>8 sg. In 

* 2.- I.t 4* otA- 

WEB y ,EMDER 05 Dl5Cance from End Panel • 


ft • 


Applicable Shear V x - _ 8 3f) lba . 

Slope “ /, 

-2- - 


fy * p3i 

f » " 3A pai 


in. 


sc 


pal 


Reqd. Area - Z . 90 sq. in. Use 2-~ /-H* D> A. Aren - Z. <? Z sg-in 

r 2 .- 0.7S” *>"*- 

chcej ;-:e:< 3ER a 6 Consists of 4 - 2." * r/z.‘ x O- 3 i Angles 


Area - *4. 3 0 


eg. In. 


Construe: lor. Load Design 
Applicaole Moment - / OOP in. lbs. f - SO. OOP psi 


Jt 


r x = 


3^-3 1 $ in. 

Q-3- 5 in. 


psi 


fsc “ / *?. O & O psi 
2- 3 in. (with fillers In middle 60 X of span) 


■/ 


1 


2r 


4 a 


_.7 Z Jh-. _ 

£ 

■7 7 SO psi 
ZjZ psi 


J, / / O psi 


O. OOP psi 
3. 7iT<? psi 

w se -Z- ~ 2- £ t /z. 


f b c ni 


F b U-V> 


- 0 .S 08 less than 1 


* 0- 3t' Z r Area - 30 cq. in 


C,-.C.- , r /_ />7 Consists of 4 * 3 X ^ * 0. 37 _ Angles 

Total Load Design Area - _7. 3J2 aq. In. 


Area 
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Laclede Steel Company 


D10 6-_T_2_-S he e t 



WORLD TRADE CENTER 
BRIDGING TRUSSES 
DESIGN DATA 


TRUSS UNIT MARKED S' 2 0 7~ 7 Refer to drawings ST 6. 9 


NEGATIVE MOMENT 


CHORD M EMBER 56 


>i 


Com lata or 7 - * O ^ 


_ Zr.ClCS- 



Area - 


2 .15" 


Bq. in 


d e - 2. 2. 9 8 


lfl. 


^ A 

*y 


£> Q 7 OOP p sl 


r s * 


30. OOP 


pel 


sc 


pel 


M " a TCA *b d e * ( 2 t£ ) ( 30.OOP ) ( 2 z . 90 ) 

M - 1,-470. OOP In lbs. 


CHORD MEMBER I7 




£.2.5 


Consists of 2 - 3 ** 2 -"< 0,^3 7 ° angles 

Area » Z 3 . £> 6 > _ eq. In. 

In. 


O.S 7 


o 4 


In 

In 


f y ' 


SJiu Ooo 


pel 


B 


pel 


ULJ. 


SC 




40 


pal 



2r, 


80- 2- 


(With fillers where required) 


d. - 2^ ?<g 


In. 


M • A BCA f flc d e “ ( 3 zz .94 ) 


M - // 3 7-4, OOQ in lbs. 


MAXIMUM NEOATIVE MOMENT - 


/, 374. OOO In. lb 



Laclede Steel Company 


POSITIVE MOMENT 
CHORD MEMBER *7 


Consists or 


D106- T 


-Sheet 


K 2, * O. 


angles 


Area - 




sq. In. 


D t * 


5 ef f 


l. - 


.S' 


£ 4. O 


in. 


in. 


r y " 

r s - 


2 2, OOO 


pal 

psl 


no 1 


*i - 

y 2 - 


y 3 - 
d l - 
d 2 “ 


2. oo 


2 a 94 


in. 


In. 


In. 


In. 


di - 


C 1 ' 


■2. . 

£•<£<? 

z^e\_ 


<I C 4 A C d l > * (I TCA 4 A TCA d 2 


+ A/ti^*A ) * I 


BCA + A BCA d 3 ) 


« « U c y x ♦ ^TCA^2 + A BCAy3^ 
y (A c + A tca * A b ca) 


In. 


Z Z / 4 


i r\ 

A # p ^ 


t r ■? & T 1 ) 


Resisting Moment » f g x 3 ■ 


In. Ib3 


Composite Design Top Chord Check 


Applicable Moment - 


f» • Me 


43o 


T5I, 


Maximum Positive Moment • 


In. lbs 


psl 


r c - 3, ooo psi 
f c ’ ** 35g psl 


in. lbs. 


Design or Web 


psi 


Use 


2 " Of. 


Area 


sq. in. 








i EDc Steel Company 


;o >: ember #7 ccgntd.) 

/pplicablc Moment » _ j 


in lba. 


Sheet 


2 . OOO 


ciT- 


* > 
* 1 


A (90 in 
2 OO In 
9 £> in 
8 94 in 



d-> - 


d: - 


n.i 3 

7 .2 5 . 
2.0/ 


in * 


In. 


In • 


in. 


l^c + Ac^l 2 ) + ^ J TCA * A TCA d 2 2 ) + I BCA + A BCA d 3H 


_ A c y I + A T CAY2 + A BCAy 3) 

y X(a c + a TC a + abca) 


<£ 7 . 


I, = 2 2 


in. 


in. 


Ci8H. ) 


resisting i-ior.ent - f r , ^ 


2, ;3 5 In. lbs. 


L’ls 


2-3 


2. n <_ O■ ?7* Area - • 


.66 ■ so. in. 


Composite Design Top Chord Check 
Total Load Design 


Applicable Moment 



1 cc 


K» i 

- 

151 


in. lbs. 


ps 1 


psl 


/, Z&O pal 


CHORD MEMBER #8 


Consists of 




2 ~ 7. { j 2 , * O. 31 Angle 


Area “ 


TZ-/ 


Gq. in. 


(SAME AS MEMBER 6) 






Laclede Steel Company 










Laclede Steel Company 


0106- T & -Sheet 


WORLD TRADE CENTER 
BRIDGING TRUSSES 
DESIGN DATA 


TRUSS UNIT MARKED 


z ere 


Refer to drawings ST f04^6*> 


NEGATIVE MOMENT 


Consist* of 2- X :i * IS.'* O. 3 / 


ana 1 


d e * Z 2 


Area * 


In. 


nq. in. 


f y “ 

f 8 * 


O, aoo 


M - A TCA f 0 d e • C Z. /£ ) 


22..98) 


H - 


in lbs. 




CHORD MEMBER #7 




Consists of 


V Z% O 


Area * 3 . C? C? sq . in 


. 25 in. 


angles 


44 


4 

j. 

2r_ 


io /. 


o . z 


2 . 2 . 


in. 


(With fillers where required) 


In. 


40 


M “ a BCA f sc d e " ( 

M - 


)( 22 98) 


In lbs. 


MAXIMUM NEGATIVE MOMENT - 


In. lbs 


4 








4 


Laclede Steel Company 


D106- T 0 -Sheet 


POSITIVE MOMENT 


CHORD MEMBER 07 


D t * - 


Z 9 


KO 


A s\ ** 


2.00 


Consists of 2 • 


x 2 


"_ angles 


Area » 


In. 


In. 


In. 


* (e>C> 


r y * 

f B ' 

r.„ - 


_ 3q . in. 


psl 

psi 


5?“1 


d I - 


2 8 . 


.6 


in. 


in. 


Iri. 


In. 


di ■ 


2 2.7 


6 . 6 ? 


^ 8 " 


U c ♦ A c d x 2 ) ♦ (I TCA ♦ A TCA d 2 2) 4 I 


TCA 2 


BCA + A BCA d 3^ 


^ A eyj + A TCA y 2 * A BCAy^^ 
(A c ♦ A tca + A bCA ) 


6. 


2 2 / 


In. 


in. 


m co 1 riOiUcOt “ i", A “ ■ 


Composite Design Top Chord Check 


f3 3^000 In. lbs 


Applicable Moment 


2, / 33 OOP in. lbs 


f 

cc 


Me 

i5I, 


Maximum Positive Moment • 


psi 


-2. '33. OO 


C - 


In. lbs. 



psi 

psl 



Design of Web 


OC> 


psl 


Use 


o /* 


Area 


7 


sq. In 

















-AClede Steel Company 


CL ' ZD MEM3ER Ml (CONTD.) 
..pplicablc Moment « _Jj 

Dr - _ Z7.SO_ In. 


'eff - 6 4. OO m 


Jfl 


4 00 In. 
Z OO in. 



b in. 


In. 



D105- 



in lba. 




d-> - 


C 1 " 


in. 


2z2l. 

_ 

2 2. Bf 


&>. OOP pol 
2-. OOP , pol 
~~ pal 


In „ 


in.' 


In. 


In• 


I 5 “ 1C (I C + A c d l 2 ) + (I tca + A TCA d 2 2 ) + IfiCA + A BCA d 3H 




^(A c y 1 4 A T CAY2 * A BCA y 3 ) 
2. (A c + A TCA ♦ Abca) 



in. 


2 2/4 in. 


T 8 


Resisting Moment » f s x 

Ci 


Z, fJ3. OOO in. lbs . 


use 2 - 


X 2 ' X O S'? 


Area 2-32 sq. in- 


Composite Design Top Chord Check 


Total Load Design 
Applicable Moment 


2. 090, OOO m. lbs . 


3. OOP psi 
/. 5 SO pal 


f' 

1 cc 


151 


21 


psl 


ChORD MEMBER #8 


Consists of 


X- 2" * I 


Z_ X 


Area « 


(SAME AS MEMBER 6) 


2.. \S 


__ Angles 
aq. In. 


i ■■ 5 ■ 











Laclede Steel Company 


D106- T 


-Sheet_2. 




WORLD TRADE CENTER 
BRIDOING TRUSSES 
DESIGN DATA 



TRUSS UNIT MARKED <2 2. 0 T _ Refer to drawings ST f Q 4 . 

NEGATIVE MOMENT 

nwnon wiruticxj sc _ L. _ _ ** . -» "»/ / L « /*) t / ** « _i • 

p^vrlr. JMUMSU«J»a v# gg ■!> * r- ^- 

Area ■ Z » /5 sq. in. 

d e - 2 ,2.93 in. f y * _ *SO^ OOo psl 

_ _ ___r- ■ 3 O OOP p sl 

f*sc “ _ ~ _pei 

M " A TCA f 8 d e ■ i 2 > IS )( 30. OOP ) ( 2 2-¥& ) 

M - L 410. OOP in lbs. 


CHORD MEMBER #7 

Consists 

Of 2L ~ 3~ 

*• 2 M x 0.37" 

angles 


Area ■ 

3. GCo 

sq. in. 


3Z.2.S 

_ ln« 




- O.Sl 

in. 


- 3 6>. OOO 

psi 



fy 

r, • 0 44 

1 n . 

J 



4- &/.<? _ 


r ^ 

r —- 

IhJ- ■ 


^ac 

- / 6 3-^0 

_psl 

z 


required) 


fcl z 

(With fillers where 


d„ - Zl- 93 

in . 





M " a BCA f 9 C d e " ( -2. ) C / £ m 3 4P ) ( ?& ) 

K • / 3 74. Onr? In Iba. 

MAXIMUM NEOATIVE MOMENT • / J 74 QOO In. lbs. 
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POSITIVE MOMENT 
CHORD MEMBER #7 


Consists of 2- 2 W k O. 


angles 


D t " 


’err 


y a - 
y 2 - 


2.9, £ 

0 4.0 

— 1 • ~~~ — 

■2. oo 

£,?£> 
2 9. 94 
4 . 6>? 


Area - 


In. 


d 2 - 



In. 


♦ _ 

» 


in. 


in. 


in. 


in. 


in. 


3- 6C> 


f y * 

r s “ 


d 3 “ 


sq. In. 

3 6>, &&<d 


2 2 , 040 


Z 2 .. 


psl 

psl 


pel 


In. 


■ /I y _ l^r . 

■ 2 2. & f ip. 


- Vl > ♦ (I 


TCA 


* A TCA d 2 2) + 1 


BCA + A BCA d 3^ 


- - (* c yi * ^tca^ 2 * A BCAy^^ 
(A c + A tca + A0CA) 


In. 


2 8 


r.* * i * ^ r*on^cr^^ ^ f ^ a ^ " 2 , / 3 5. in • ads 


Composite Design Top Chord Check 

Applicable Moment - 2. /33.000 In. Ib3 


f * . Me 


430 


ITT. 


psi 


Maximum Positive Moment • 


r c - 3j OOP 


in. lbs. 


psi 


/, 3SO psi 


Design of Web 


r * 

l y 


z <2 


psi 




Use 


O . *?Z " £>/* 


Area • 


O. 


sq. In 
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Date 

Transmitted 


Approved 


Typical 32" composite truss web 
Intermediate Panel - Full Scale 



ST-102 


ST-104 



ST-105 


ST-106 


ST-106A 


ST-10SB 



ST-106C 


Typical web chord sections 
32" composite trusses - Full Scale 


Intermediate 
24" standard trusses 
32" composite trusses - Full Scale 


Intermediate panel details 
28" composite trusses 
32" composite trusses - Full Scale 


Corner intersection details 
Continuity of 32" - 60 ' span 
composite trusses (CT3, CT3A and 
CT4) into 28" composite trusses 
(CT9) in 35' span - Full Scale 


Typical column bearing end detail 
or 3?’* composite trusses 
2" x 2" damping unit extension 
Scale V* =* 1" 


Column bearing end detail showing 
diagonal angle bracing attachment 
32" composite trusses 
Scale V’ *= l" 


Column bearing end detail 
Typical extended shallow bearing 
end - 32" composite trusses 
Scale V' ■= 1" 


Column bearing end detail showing 
damping unit extension for 
28" composite trusses 
24" standard trusses 
Scale y * l" 


4 
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Index 



Detail No 
ST-106D 


Q'T’. i r\C r* 



ST-107 


ST-108 


ST-109 


ST-110 



CT- 1 1 1 


FT-11? 


Title 

Column Dcarlng end detail 
showing diagonal angle bracing 
attachment 

28 ” composite trusses 
24" standard trusseo 
Scale V’ =• l" 


Date 

Transmitted 


Approv 


^ i . — — 
v# 1. 


11^ CUVJ UCLBi 1 

lypicai extended shallow 
bearing end 
28 ” composite trusses 
24” standard trusses 
Scale y « l” 


32 ” composite truss details 
Approximate 6o' span 
Type CT1, CT2, CT3. CT3A and 
CT4 - Scale IV’ = l'O" 


32 " composite truss details 
Approximate 3V span 
Type CT5 and CT6 

Scale IS" = 1'0" 


28” composite truss details 
Corner construction 
Type CT7, CT8 & CT9 


Si' Jp J u 


■1 


l'O" 


24" standard truss deta11s 
20’0" transverse ST8, ST10, 
ST11 ano ST12 (duct) 

13 ’H" transverse ST13 
Scale IV' = l’O” 


>"ov»*r pj ate <Jetali.> 
.'ll Vi” platen A i> 


a r.ri r 


Cov°r plate details 
.'j V plates p, F, thd 








Laclede Steel Company 



Detail No. 


Title 


ST-113 32" composite truaa details 

Typical column end bearing 
details - trusses CT1, 2, 

3. 3A f 4, 5 , and 6 
Core end details 58'5", 50»V', 
and 57*7" spans - trusses 
CT1 and ? - Full Scale 




coinpb'slie 1 rusa beiaira 
Core end bearing details 59’9" 
and 59 * 8 " spans - trusses CT1 
and 2 - Full Scale 


ST-115 3?” composite truss details 

Core end bearing details 59'3” 
59 , 2", and 53'11 M spans 
Trusses CT1 and 2 - Pull Seal 



ST-116 3?" composite truss details 

Core end bearing details 
Trusses CT5 and CT 6 35' 8 " span 

Full Scale 


ST-117 28” composite truss details 

Truss CT7 - 19 * 6 " span 
24" standard truss details 
Truss ST 10 - 19*6" span 
Column end bearing detail 
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Detail No. 
L-100 


L-101 


LACLEDE STEEL COMPANY 
FLOOR GRID PANEL & PANEL LOCATIONS 
WORLD TRADE CENTER TOWERS 
PORT OP tiZ W YORK AUTHORITY 


Date 

Title Transmitted 

Typical floor plan - showing 
panel designation, truss 
location, applicable design 
monciilo oiid i r.d rcict 1m 
truss design &cuie i/G" - i'C" — 


Quarter plan - Typical floor 
showing panel designation, truss 

i. v v — — T 9 t ■ : b,, Tr _ _ ■» ■ ■*• ■ . -1*1 

truss web configuration 
Scale 1/8" - 1»0" 









Date 

Transmitted 


A pproved 


Basic Design Data 

u *4 Inn*) o 1 efl 

v *''* ■ “ •■••*-*- • --*-■*• 
t - ■,■»♦* « 

^ A A/ <l cm^ic o 

Chord Angle Properties 
3" x 2" angles 



Properties 


DlOiJ 

Miscellaneous Section 

Properties 

D 105 -T 1 

Design 

Data 

Truss 

Mk . 

2C3?T1 

D105-T? 

Design 

Data 

Truss 

Mk . 

2C32T? 

D105-T3 

Design 

Data 

Truss 

Mk . 

2C32T3 

D105-T3A 

Design 

Data 

Truss 

Mk . 

2C32T3A 

DlO^-TM 

Design 

Data 

Truss 

Mk. 

2C32T4 

D105-T5 

Design 

Data 

Truss 

Mk. 

2C32T5 

D105-T6 

be slgn 

Data 

Truss 

Mk. 

2C32Tb 

A \< y *-* r 

” — “ - u* ■ 

« • ^ » n 

■ w+ % » O r ' 

k 

W i/ 

. _ _ 

» s r+ , 

D105-T8 

Design 

Data 

Truss 

Mk. 

C28T8 

D105-T9 

Deslgn 

Data 

Truss 

Mk . 

C28T9 

D105-T10 

Design 

Data 

Truss 

Mk . 

S2^T10 

D105-T11 

Design 

Data 

Truss 

Mk . 

S2UT11 

D105-T12 

Design 

Data 

Truss 

Mk . 

5?*JT 1 2 

D105-T13 

Design 

Data 

Truss 

Mk. 

SP^Tl 3 

D105-ET1 

Design 

Data 

Ex tended 

End Truss 


Mk. 2C32ET1 

D105-ET? Design Data Extended End Truss 

Mk. ?C 3?ET2 


D105-ET3 


Design Data Extended End Truss 
Mk. 2C 32 ET 3 
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Index 


Sheet No. 



D105-ET3A 

D105-ET4 


D1D5-ET5 


Design Data 

Design Data Extended End Truna 
Mk. 2C32ET3A 

Design Data Extended End Truss 
Nk. 2C3?ET4 

Design Data Extended End Truss 
Mk. 2C32ET5 


Date 

Transmitted 


D j.up-E.7 6 

D105-E'-7 

D105-ET10 


^ ^ ^ , w~* i , . i _ j f* _ 4 m __ 

3 1^1 I Uo t d Ei A l*i i\j a i u u u 

Mk. ?C32ETb 

Design Data Extended End Truss 
Mk. C28ET7 

Design Data txcenaea'"Ena*"iT-iiso 
Mk. S2UET10 


k 
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WORLD TRADE CENTER 
FLOOR DRIP TRUSSES 
BASIC DESIGN DATA 


Based on double truss units. Mark ?CT or 2ST 

Single truss components. Mark CT or ST 


DIMENSIONS: 


Unless specifically noted 


otherwise, 


«iee 


"ST" Details. 


Truss clearspan In feet » L. 
end bearinRS In leet \2 x o" 



Overall length of truss minus 

- iC"). Example; 59'9" overall 

- < ^ c d n ] M ^ p _ Q ? 1 .. 


Length of member, clear of attachments « "^£ ,f 

Depth of Truss 

Composite type "C" (Measured top of shear member to bottom 
of lower cnord„ ) 

Standard type **S'* (Measured out to out of chord members.) 

Total depth of composite section = "D ,f 

t 

TOLEHANCES: 

Overall length l/U"* or 

■ • r - *- V • / O *• - , ' • ^ 

^ f- 1. . « _/■_! * J, * V_ — . 

LOADS: 


Total load = Live load + Dead load 
Applicable for composite design. 

Applicable for combined slab and top chord design and 
bottom chord design. 

Construction load = Applicable Dead load 

Applicable for top ami bottom chord steel design. 

Dead load =■ Actual weight of structural system in pounds per 
square foot. 

Live load = Assigned live load for panel area in pounds per 
square foot. 

Design load In pounds per square foot = "w* 1 






t 


I 
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Applicable design load In pounds per foot equals design 
load In pounds per square foot times spacing of trusses 
1 n feet =.. "W " 

TOTAL MOMENT: 

"M" (In inch pounds) = WL^ x 1.S. 

END REACTION: 

n* ( .»* ■ * “V" r. . h lonirfh nf irU3s in feet). 


SH EAR ; 

—narol in rounds = V = R- (WxFD) 


Load 


Load 


Distance first top chord 
pane 1 point to truss end 


1v 

r X 


Shear at other oolnts in pounds *■ V * (R- Fn x W) - Vi (distance to 
1 Irst top chord panel point In feet . 


(In no case less than 60S of end reaction "R".) 


wl.» Mi.in i i ■ * » ■ j r •*! r r r r* . 




Compress Ion 
Tens 1 on 


MID SPAN 


End diagonal (long end) tension member 
First panel vertical (long end) compression 
Second panel compression diagonal 
First panel vertical (short end) compression 
End d 1 agonal (short end) tenslor. 

Top chord critical compression member at mid span 
Bottom c nord critical tension member at mid span 
End top chord compression member (long end) 


MATERIALS: 


A-36 steel 


• 36 ksi mln1mum yield strength 
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A-4M modified . . . 

low alloy M H" Series. 


SO ksl minimum yield strength 


See sheets D101 through D503 for Properties of Sections. 
APPLICABLE FORMULAE: Stress Determination (Web or Chord Members) 


A-36 steel 


(36 ksl 
minimum 
yield) 


r- „ = 


Minimum Yield Strength 36,000 psl 
Tension ??,000 psl 

Cnmrsre ns \ on for J?/ r / 1 P 7 IR ^Un _ c.m 


I or uYr / f 


1 MU ,DQQ,UUO 

{ J/*) 2 


ps 1 


Jv si; il c u^Crfec 11 - <i l t dL 1 muc 1 {t n 


A-Ml steel 

(50 ksl 
minimum 
yield) 


r = least radius of gyration 


Minimum Yield Strength 50,000 ksl 
Tension 30,000 psi 

Compression for^/r^lOS 25,750 - l-108^//r) ? psl 

for £/rS 1 os/?00 1 i 4 9 000,000 

V - tori p3 ‘ 


Continuous member' shall be designed for only axial compressive 
stress when the panel length clear of attachments does not exceed 
2 1 *". When the panel length clear of attachments exceeds ?4", the 
top chord shall be designed as a «*».■<-«•«■ re—b'T r'-t.'c'’. : 

comntnea axial 3 rd Denritng = r?d shall be of proportion that 

the quant 1ty - 


30,000 F b 

does not exceed unity at the panel point, or that the quantity - 

£a 4 W, 

Pa F„U- ta) 


does not exceed unity at the mid panel. 
Permissible axial unit compressive stress = 
Permissible bending unit stress » 


?• 0 rt 


tf r> IT 


Permissible compressive stress factor (column equation 
1^9 1 000,000 nsi)’~ "p» h 

iJt/T)* e 


»* n t m 
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Actual axial unit compressive stress » 

Actual bending unit stress ■ 

MAXIMUM SLENDERNESS RATIOS: 

Top chord panels (Interior) ■ 85 
Top chord end panels = 120 
Compression members other than top chord 
Ten? : Qn members *= 2^0 


200 


P T T F r' r-» o ^ 

* 4 oil k 1 L«d . 


Members In compression composed of two components shall have 
fillers or ties spaced so that the ratio of J*/r of each 
component shall not exceed the ratio of-^'r of the whole 

-he mini muh r 11 t»cia i x. uVtaEu Tit Co. rC"vT7r»i."iTT|5"" — 

critical ratio X/r of any component. 

SHEAR COi JECTORS: 

Shall be considered to provide a minimum 15 ksl horizontal 
shear per web end connector imbedded in the concrete. This 
15 for 3,000 psl concrete. (f r ) 

DEFLECTION: 

Applicable deflection formula for uniform load. 

Maximum deflection A 


= 25-88 (WL ) 
20 , 000,0001 


CMFOSTTF SLA u ,r " 


• * r‘ »"* ▼ f] ** 


Design values 

Total depth of comtined slab and truss in Inches = . 

Effective width of concrete flange In Inches equal to 
2 x Bt = 


Distance from top of 
concrete flange = 

concrete 

flange 

t o 

neut ra1 

axis 

• . * 

of 

m w • m 

Distance from top of 
top chord angles = 

concrete 

flange 

t o 

neut ra1 

axis 

* ■ * 

of 

• « • ■ 

Distance f rom top of 
bottom chord angles ® 

concrete 

flange 

t o 

neut ra1 

axis 

< 4 

of 

* • « > 

Distance from top of 
composite section - 

c ore re te 

flange 

t o 

neut ra1 

ax 1 s 

• • 

of 

■ » ‘ i 


Distance from neutral axis of composite section to neutral 
axis of concrete flange = 
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Distance from neutral ails of composite section to neutral 
axis of top chord angles = . 


Distance Trom neutral axis of composite section to neutral 
axis of bottom chord angles “ . 


Distance f rom neutral axis of composlte section to oute rmos t 
fibers of comp rfsslon chord = . 

Distance from neutral axis of composite section to outermost 
fibers of tension chord = . 


Allowable ccncre'. e strength f c 
Allowable steel strength = 


< . (mu pounus os i 


fi — A u b .■ % 


• — I e^unct o nc 1 


Actual concrete compressive stress = 
Allowable steel compressive stress = 


f ’ 
c c 


Modular ratio - lb - 


SECTION PHOPEHTIF.S. (Hcfer to Sheets D101 through DIO]) 
Moment of Inertia of concrete = . 


Moment of inertia of top chord angles = 


TCA 


v:.iC 


n v i «. v 


a- i * -» 




Moment of inertia of composite system - 
Area of concrete r 1 an k? = 

Area of top chord anples = 

Area of hotton chord anrles = 1 


I’ef r 


— < 



TCA 


BCA 


- Neutral 
Axis of 
Composlte 
Sys tem 


Neut ra1 Axis of 
Bottom Chord 
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FORMULAE: 


February 6. 


Resisting moment = "RM" 

Allowable unit stress times the applicable Section Modulus ■= 
(applIcable f x S). 

Section Modulus (about the axis of bendlr.g) = S = =- -j r -p" 

l. ^ or u 2 

QUALITY CONTROL AND INSPECTION: 

Marop-ta! Test Keoorts 


Since all steel employed in the fabrication or trusses Is 
produced in the furnaces and mills of Laclede Steel Company, 
certified mill test reports showing heat numbers, chemistry, 

Clttu pi l Jr vr v. d J jj 1 U[jii l lea Tui aw J K L! '1' “ " 1“ ■ ■ ’■ * — - 

provided. 



Resistance Welding 

Truss panel points will be connected by electronically 
controlled resistance welding providing two times the 
strength of the connected members at full design load. 

Angle chords of carbon and alloy steel to be of weldable 
grade with contact surfaces cleaned of scale by shot 
blasting prior to welding. 

Welds to be subject to "on-line" testing by measured hydraulic 
wedge action tester with spot checking of finished panel point 
v *' \ j s l-v t ^ s 1.1 r. *. I r. vertical r! e * 1 r 1 o two x * nir s d*? s 1 tr n 

load value. 

Any panel point welds indicated to have less than the 
established factor for weld shear strength will be arc welded, 
subsequent to testing. 

Full aeslgn load tests will be effected on full size and full 
length truss components by hydraulic loading In a test frame 
with load measurement by electric load cell and center span 
deflection check. 

Load tests with recorded deflection and recovery data will be 
made on a minimum of one of each identified truss style 
involved in the panel construction. 

Physical Tension Tests 

Tension tests on truss components, chord angles, and webs will 
be performed on selected sample members included In the normal 
truss faorlcatlon. 

Inspection and Access to Plant 

Free access to the plant of the truss manufacturer and the 
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available Inspection and test facilities will be offered the 
qualified Inspectors representing the purchaser for observation 
of the teat and Inspection procedures outlined herein. 


Any testing requested beyond that Identified herein shall be for 
the account of the purchaser. 
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TRUSS SECTION COMPONENTS 
TRUSS ANGLE SECTIONS 
DESIGN SECTION PROPERTIES 
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TRUSS SECTION COMPONENTS 
TRUSS WEB SECTIONS 
DESIGN SECTION PROPERTIES 






DIAMETER 


AREA 
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LBS /FT 
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1 # 1 p 
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world trade center 

FLOOR GRID TRUSSES 
DESIGN DATA 


Truss Mk. 2 2L.7 1 - S 9 S _ 

Truss Component Mk . c 1ZT / - 5 9.9 
Overall Length 59 5" 


-Main web panels @ 3 '4" “ 4 &'& 


L_ L'-ioS. 



Check 
y Type 
End 

S 1 


Long End 


■Bottom Chd. Length*- 39 4 . 

Main Weh 


/ Arc Welds JP 

(All others controlled resistance welds) 


r 


■Bottom Chd. Length r ~ 



Short End 


NOTES: 


Main We b - Continuous uniform section throughout Member Mk. 3. 
(Top chord fillers same section as Main Web - at midpoint | O 
center web panels minimum.) 


1 

Vertical Struts Mk 

. 2 - 

Same size 

as main web . 




End Beating Stiu-o 

rs > . . _ _ 

oojkc o x ImK r a 

uiall'i Web . 




Composite Type - Webs extend above 

top chord 3 

ti 

■ 



V 

MEMBERS REQUIRED PER 

TRUSS 

COMPONENT 

S or C 



1 

Member 

Mk.No. 

Grade 

of 

Steel 

SI ze 

Total 

Length 

Member 

Weight 

Member 


Top Chord 

C7N 

1 

CD 

I 

1 

. A-441 

1-2"* \fi * 0. 25 4 



i 

Bottom Chord 

7 

__ A-3(> __ 

2j 3\ r a 0}Tj_ 




Main VJcb 

_3 

A~3 (o 

1*09 * orfl. 




Compression Web 

i» 

A-44 1 

f. I 4“ D>P- 




Vertical End Struts 

2 

A-3fe 

l.oy^ OiR- 


» 

i 

Long End Diagonal 

1 





• 

Short End Diagonal 

_ 5___ 

A-44/ 

_ 1-14* pin- 


~ ■ - — 

\ 

i 











B 

m 




A 

/ 
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WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


Truoa Mk. Z.CSZT\ *9 


c -a 


Trues Component Mk. CSZTi - <S"T T 
Overall Length 


1 


t-M i 


Main web J4. panels @ | ( 

!\ /i\ Ccn /r\ an /it /\ I 


VL- \7 


Long End 



Check 
✓ Typo 
End 

r-71 


■Bottom Chd. Length *4-9-4 
Main Web 


or 


/Arc Wtlds 


J 

/ 


welds) 




■Bottom Chd. Length 


Short End 


NOTES: 

Main Web - Continuous uniform section throughout Member Mk. 3. 
(Top chord fillers same aectior as Main Web — at midpoint _ io 
center web t anels minimum.) 

Vertical Struts Mk. ? - Same size as main web. 

End Bearing Struts - Same size as main -ct. 

Composite Type - Webs extend above top chord 4 n » 


MEMBERS REQUIRED PER TRUSS COMPONENT 


or C 


“l 


Member 

Mk.No. 

Grade 

or 

Steel 

Size 

Total 

Length 

Member 

Top Chord 

6-8 


ru'tois’*. 


Bottom Chord 

7 

A-SC. 

Z-3‘,Z m . 0-J72 


Main Web 

3 

A-3C, 

/ ,09' o/* 

- % 

Compression Web 

4 

A *44/ 

l JO" o>* 

■ 

Vertical End Struts 

2 


l.Oy'Di* 


Long End Diagonal 
Short^End Diagonal 

1 

/?“**/ 

\./4'c>»a 


; 5 

A '4*1 

}. l4~oim 



Weight 

Member 























Laclede Steel Company 



-Sheet 




WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


TRUSS UNIT MARKED 2.C -3Z~r ) 

Clearspan "L” - sa, oz 


Refer to drawings ST iQi, 6,7 



ft. Spacing 


4.4.7 ft. 


Applicable Total Moment - 4 ,S 70 , Ooo Inch pounds. 

v ’ 

Baaed on 1 z. ft Iba./oq. ft. Total Load "w rt . 


Applicable uiu nettctlui*i - ZL Sc, c. pound 3 . 

Baaed on /zs lbs./sq. rt. Total Load 'V', 

- *r~l f JL. 1 ' i* r r. Moment - /, 7 4-0 . 0 <30 inch pounds. 

Based on lbs./sq. ft. Construction Load. 


Applicable Constr. End Reaction 


to. ooo pounds. 


Based on so lbs./sq. ft. Construction Load. 


»»if it 


V* Shear at End Panel - zz V Zo pounds. ED 


.00 ft 


V/EB MEMBER tf 1 


Distance from End Panel » <p. £) ft. 


Applicable Shear V v - .zz. *izo lbs. 


Slope 

JL- 


2. 4>S 


in. 


Reqd. -Area 


fy " SO, OOP pSi 
f n " 3~A <3 0 0 psi 


In. 


Use 2.' /•/4 o'* Area - 


pai 

sq. in 


WEB MEMBER If2 


Distance from End Panel ■ 0-0 ft 


Applicable Shear V x - zz.920 lbs. 


Slope 


/ OO 


zs . 


in. 


Reqd. Area - /.4 9 sq. In. Use 2 - / 0 *j~ t=»* Area - 


OOO psi 
—_psi 

.S'/ O pSl 


sq. m 


WEB MEMBER #3 


Distance from End Panel ■ 


Applicable Shear V x - 


6. 7-30 


lbs. 


. 37 ft. 

f y - 31*. Ooo psi 


Slope ■ 

J - 


I. HmZ 


U - 


psi 


2 i?. .-T 


Read. Area 


In. 

ft 

A &*S s 


in. 


f$c “ //. O psi 

Use J* 09* £>**< Airea * I&7 sq. _i 

















N. 


Laclede Steel Company 


D105- T l -Sheet 3 


lMEMBER #4 


Distance from End Panel ■ 3.0 


ft. 


Applicable Shear V* • 20.34 O lbs. 


f v * &■ o. ooo pal 


Slope " /- iUZ 

1 “ -25 *- in. 


f 3 “ - pel 

sc “ _ fl yfo pal 


Reqd. Area ■ i. 7 / aq. in. Use 2- H+~ p,« Area - 


04 . oq, In . 


V/E3 MEMBER r 


Dl*t*no<s from End Panel ” 


ft. 


Applicable Shear V„ - 2 2. *?4o lbo. 


“ 30. OOP psi 


Slope ■ z.zo 


f n » 3a. ooo pel 


Reqd. Area “ 


sq. In. Use 2 - 1- 14“ o»» Area ■» 2. 


aq.In. 


CHORD MEMBER g 6 


Consists of A - Z' */'/z - >• O- Z£ 


Angles 


Construction Load Design 


Area - 


3. irO 


a q. in. 


Applicable Moment - 1.740. OOO In. lbs. 


J- 


r x “ 


r. - 


33.3 73* In. 




f s ’ 


SO.ooo pal 

- pal 


m. 


pal 


0 3 1 In. (with fillers In middle 60? of apan) 


^. o 


— ** _ ss.a 




P h Cl-ia_> 


0.949 leas than 1 


J7. ZfO pal 
/<t 3BO psl 
£'Q psl 


F b " 

I 

? e * 


30 Q<2£> psl 
23 430 psl 


*. Use 4- Z’ k /*/=.” x O. 2£ 


Area ■ 


S-.3 0 


sq. in 


CHORD MEMBER g 


Conalats of 4- - 23 " x 


O. 3T 


Angles 


Total Load Design 


Area 


7. SZ 


aq . In 


















Laclede Steel Company 


CHORD MEMBER *7 (CONTD.) 
Applicable Moment ■ 


D*- - 


’ef f - 


3!5.6 


in. 


4. OO In. 
4 .oo in. 
ZjOCL- 

4 -AA. in. 


fl.flOO 


D105- 


ln lbs. 


3*6, oo O pal 

- p D i 


J/, 44. ^ 


r/> XO in. 


r 


8,30 in. 


•• « ^ *- 


- 5;gl c 4 A C dl 2 ) + <I TC A 4 A TCA d 2 2) 4 X BCA 4 A BCA d 3^ 


^(A^ 4 A TCAy2 4 ABC^y^) 
y X ^ A c 4 a TCA 4 a BCA^ - 


(0.30 in. 


9/3 


in. 


ZC3ZTI 


Resisting Moment - f a x 


4 77 0,000 in. lbs 


use ~ <3 * *. X O. -3 ; 


* m 


*+ re « - 


Composite Design ' Top Chord Check 
Total Load Design 

Applicable Moment ■» 4.S 7&, O o O in. Ib3. 


3 X <000 psi 
/. 3 6~Q pel 


«•' . ^ c, 

“ IiS 


Cr 


p3i 


CHORD MEMBER #8 


Consists of 4' Z * / t O. 2 


Area ■ 


■2r._*D 


_ Angles 
sq. in. 


(SAKE AS MEMBER 6) 
























L 


Laclede Steel Company 


WORLD TRADE CENTER 
FLOOR ORID TRUSSES 
DESIGN DATA_ 




Truoo Mk. T 2 - J> *3 9 

Truss Component Mk, C3^: t 2 


— Overall Length Sfl’ - 

aln web '4 panels 6 3* 4" » 4c «a* 


m? 1 ^ 

C toy 



Che 
S Type 


4 \ *r 1l\/|\/ 

_1 1 _ \/ t : 



\/ \U L3 




Lone; End 



ottom Chd. Length 


t rf '<3 




y/ Arc Welds 

(All others controlled resistance weldo) 


Chd. Length 



□ 


Short End 


*J0TE5: 

Main Web - Continuous uniform section throughout Member Mk. 3. 
(Top chord fillers same section as Main Web - at midpoint /o 
center web panels minimum.) 

Vertical Struts Mk. 2 - Some size as main web. 


End Scoring » 


i /. tr cla *i.c. « r* ^ w 


Composite Type ** Webs extend above top chord _' 


MEMBERS REQUIRED PER TRUSS COMPONENT 


or C 


Member 

Top Chord 

Bottom Chord 
Main Web 
Compression Web 

Vertical End Struts 
Long End Diagonal 
Short - End Diagonal 

ftoTV CHft.Q . Pl4TI 


Orade 

or 

Mk.No. Steel 


Size 


6-8 

.3_- 

2 — 
_1_ 


-*■41_ 


_34*_ 

_ A * __ 

_ 4-4 i__ 

— ’ 4 4 l ___ 

4 4 1_ 

_4 4J_ 

A 3£> 


.2^ 2-l4--3n“_ 

.2d --2* 'a "• 3<"-_ 

. . I d ... 

_ I. »4*PI>.7S' D ... 

_i- _ 

_I- ( 4“X> ♦ ,7S*P 

_; M*."D -».75"D 

. ;,3I?5 * l'3‘ 


Total 

Length 

Member 

.JT.V . . 

. 4^4' 
a4 4- ... 
i'l ',.3’o’ 
2*7^* 73 
d'4‘. 
S'©‘ 5V 

420" 


Weight 

Member 




























Laclede Steel Company 


D 105 


-Sheet 


WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


TRUSS UNIT MARKED 


Clearspan "L" 


5 9.0 


_ Refer to drawings S'] 

fc. Spacing » £ 7 ft. 


Applicable Total Moment ** <•* £> 30.000 Inch pounds. 


Based on 'fS? lba./aq. ft. Total Load **w 


Applicable End Reaction 


^ / “2 n /“> nounde . 


Based on /S 7 lLo./aq. ft. Total Load 


Applicable Total Conetr. Moment 


>O Inch pounds 




Based on _$2 lbs./sq. ft. Construction Load. 
Applicable Constr. End Reaction 0 JO* 3 (o O pounds. 

Based on S3 lbs./sq. ft. Construction Load. 


"V" Shear at End Panel 


ISO pounds. • ED - 


. O ft 



WEB MEMBER #1 


Distance from End Panel 


o.a ft. 


Applicable Shear V T - 


lbs. 


Slope 


Z.65 


in . 


'O. Quo psi 
O. OOP psi 
' * psi 


neqa. Area - ■ ~r 7 sq. in. 


Use i. - /. /£2 &* ■»' Area 
y- Z - O. 7S* 0/A- 


7 O V 4 . a 


WEB MEMBER #2 


Distance from End Pane 1 


. O ft. 


Applicable Shear V 
Slope ** A OO 
" 2, &. O in . 

Reqd. Area =* /-& 4 


(SO lbs. 


r y - 

**B * 


O. OOO psi 


- /£. s 


psi 

pBi 


sq. In. Use Z - t-i4" & jA . Area ■ J2.. fl^sq. 1 


V/E3 MEMBER $ 


Distance from End Panel ■ 


ft. 


Applicable Shear V x - 


OSO lbs. 


Slope ** /, /6>Z 

J « 30 . O 

Read. Ares = 


In. 


In. 


Use 2. - 1.14*0 


So, Ooc> psi 

- psi 

/3. 4 ?o pol 
. 2.04 sq . 































Laclede Steel Company 


CHORD MEMBER *7 (CONTD.) 
Applicable Moment ■ < 


D105- 




B e rr 


t ■ 

yi ■ 
y 2 - 

j i - 
d i ■ 


6 4. 00 
-4- OO 

2. - 5 v 


in . 

In. 
in. 

In 1 . 

in. 

in . 
in. 


In lbs 


■2X gQ( 

2 2, OO 


11 It f 

33. ib 

2. /. 6 7 
‘ 7.0 3 

M. 

//I- 

In « 

d 3 “ - 

2-t. OS 

In • 

C 1 " . 

_ //. 

tn . 

c 2 M - 

21 . at 

_ _ In* 


I 5 - * A c d l 2 ) + ^ X TCA * A TCA d 2 2 > + I BCA + A BCA d 3H 


pal 

pal 

pal 


_ $( A c yi * a t cay 2 + A BCA y^) 
y X ( A c + a tca + a bca) 


Is 3 


in. 


in # 




Resisting Moment 


r s * ±» 


— / * • ^ * 


- gZfl, In. lbs. 


Composite Design Top Chord Check 
Total Load Design 

Applicable Moment «= 3^630. OOO In. lbs 


r * 

L cc 


151 


pal 


>». s^. in. 


3,-O.jQ-O P® l 
/. 3 *5 O pal 


CHORD MEMBER #8 


Consists of -4 
Area " 


* 


_ Angles 
sq. In. 


(SAME AS MEMBER 6) 


1 
















(SAME AS MEMBER 6) 



















Laclede Steel Company 


D105- 


WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


Truss Mk. 2C32T3 - san 

Truss Component Mk. C 3 2T3 - S& n 


- Overall Length - 

aln web «5 panels,6 3'^'' “ So 'o 



\ / 


Center 



Chei 
✓ Type 


ottom Chd. Length 


ji// S*fsr 

/a. 

\ or 


v/ Arc Welds 

(All others controlled resistance welds) 


ottom Chd# Length 




Short End 


n 


NOTES: 


Main Web - Continuous uniform section throughout Member Mk. 3. 
(Top chord fillers same section as Main Web - at midpoint /o 
cenier web panels minimum.) 


Vertical Struts Mk. 2 - Same size as main web. 

End Bearing Struts - Same size as main web. 
Composite Type - Webs extend above top chord _3 


• \ 


MEMBERS REQUIRED PER TRUSS COMPONENT 

Grade 


or C 


Member 

Top Chord 
Bottom Chord 
Main Web 
Compression Web 

Vertical End Struts 
Long End Diagonal 
Shcrt End Diagonal 

d.4o A7T- Pi»T* 
c «o#.p. A“rr. 


Mk.No. 

6-8_ 

7_ 

3 _ 

u 


Total 

Length 

Member 


of Lengtl 

Steel Size Member 

4jJa/ __ Sf'9". 

_ ?/?_ 3*2*. 33_ _ XJV?* 

! 3<i _ : __ fSC' 


Weight 

Member 


■i * 


L44 / 


5 C. 

3 4. 


_/ ..of* D 
i-J/ 3 -' & 






_4/4.'.^_ v . ... __2 V_ 

7 4?;.. a* *4 " .Z* \ _ *' 3" 


\ 








































DIO 5- T3 


-Sheet 


Laclede: Steel Company 



























Laclede Steel Company 


D105- 




-Sheet Z. 


WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


TRUSS UNIT MARKED Z.(\32-~T3 


Clearspan '’L” 


Refer to drawingo ST 6, 7. 


ft. Spacing 


6. 7 ft. 


Applicable Total Moment - 


7 5 inch pounds. 


Based on 7 2. / lbs./oq. ft. Total Load w . 


Applicable End Reaction 


2. ■£* . £>QO pounds. 


Based on /2. / lbs./sq. ft. Total Load 

ZZ: - - ’ r. ~-vtr zZ , ... Z. 8. n d " •_ 

Based on m 5_2 lbs./sq. ft. Construction Load. 


Applicable Constr. End Reaction = 


OQ pounds 


Based on 


2. lbs./sq. ft. Construction Load. 


"V" Shear at End Panel a 2. i, 5 80 pounds. ED « 3 - O ft 


W r. 3 Mc.MB L R it 1 


Distance from End Panel ■ 0.0 ft. 


Applicable Shear V* - 


lbs. 


pal 


Slope 


2 . bS 


psl 


4 ** 

a»«« 


nR 1 


rteqa. Area 


f. y j °q • in. 


* * 

use 


• ♦ * « a „ . . 

- /. / V D/A* nPca 


/%/?«* < p. 

L/ "T D M • A,f 


v; t!3 MEMBER #2 


Distance from End Panel - 0-0 ft 


Applicable Shear V 


2_L SBO __ lbs 


Slope 

i- 


oo 


2.5 . 5 


Reqd. Area 


in. 


/. £8 aq. in. 


Use 


r y ■ 

f s * 


Area 


6. OOP psl 
T psl 

l £_ !Q psl 

/. R 7 aq ■ In 


V.’cB MEMBER 3 


Distance from End Panel • 


ft. 


Applicable Shear V x ■ 


lbs. 


Slope 

J . 


/./&> 2 


Z 9. 


In. 


Read. Area = 


Use .7- A 0? OJA ■ 


) psl 

. psl 

. Psl 
sq . in 















V.’EB MEMBER if u 


Distance from End Panel • 2. SO 


Applicable Shear V x • 2.1. n 

Slope - I. ! & 2. 

./ “ In . 

Reqd. Area “ —A g_g sq. In 


lbs. 


Use 2 - A / 


f y - 

Is " 


3 C 

r. Area ■ 


ft. (en • oj 
Q. OOP psl 
_ P H 1 

^J.6.0.. psi 

2.0j_sq. 


WEB MEMBER # 


Distance from End Panel - 


Applicable Shear V_ •» 


lbs 


b^ope - 

0 _ 


/. o<b 


f.. - 

jr 


ft. (Vo » cO 

v 

(O, 005 jsi 

_K_ 1 - — . 

0. OOP psl 


i»- - ■ *-•- !’ ■ - —* • -- 


*■ » 


Reqd. Area ** 


js sq. in 


Use 


•* sc “ _ P° A 

ffL Area - 2.0 4 sq 


CHORD MEMBER f/6 Consists of -4 - Z. " y / ^ y Q. 2.5 “ Angles 

Construction Load Design Area ■» _ J Q aq . In. 

Applicable Moment - /, fl ) 5 OOQ In. lba. f v - SO. OOP pal 


(with fillers in middle 60 t of •nan) 


/ -Lt. O 


r a ° / 8 OOP psl 

? a = t Q 1 PjO psi 

f 0 " _ 5^3 psl 

? b a 30. 0 OQ Psl 

?e *= 2 5 £50 psl • 

■ use -z."^ /-£' x 

CHOPP MEMBER #7 Consists of 
Total Load Design Area 


r ^ 

+ 1 b^n 




^ Area ■ 


less than 1 


£>. & 2 . 


O _ sq. In. 

3.3- Angles 
sq. in. 














Lacled 


CHORD «EK5ER 3 7 ( CQNTD . ) 
Applicable Moment ■ 

Dr " _3 3. OO in. 


off- 64.00 In 


in lbs. 


fy - 3 &>. OOP pel 

f B « 2-2-, OOQ psl 

sc -_ *7 P°i 


4. OO in. 
2.. OO in. 


4 ■*? in. 
yf 


76 


In. 


in. 


/n / t~> 



c. - 


.2-3, 


>#(i 




X/Tc + A c d l^ + ^TCA * A TCA d 2 2 ) * -BCA + A BCA d 33 


^ (A c yt + ATCAYg + A BCA y-^) 
X < A c + a ?CA + Aqca) ' 


* n. 


In. 


:•? > 


Resistinc Kocienf. 


use -cz — 


JT - T - S 

c? 


"f 7 # ^ 


« ^ ^ Kr 


Area ■ 


6.2. aq. in. 


Composite Design Top Chord Check 


Total Load Design 
Applicable Moment 


f ' 

* cc 


Me., 

15I» 


£)£> in. lbs . 


6?i> psl 


p&l 

pal 


| CHORD KEy.BER it 8 


Consists of 


- ,2 “ * ft V * O.^S^Angl 



Area ° 


3. 


sq. in. 


(SAME AS MEMBER 6) 













Laclede Steel Company 


i 



\ 

D105- _T 3 A -Sheet / 


WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


Truss Mk. 2 C 32 T34 - jfa// 

Truss Component Mk. C sz rJ>< 


Overall Length 


— 6 z i —-Main web panei) @ 3 ,l <" ** so'o 

^ j\ / K# 


M 


\ p 


4L 


V JT- . L7 . . 




Lonp; End 


■Bottom Chd. Length 

U s ■» — _« J - 1 . 




/ Arc Welds 

(All others controlled resistance welds) 




"Bottom Chd. Length ■— 



Short End 


NOTES: 


Main Web - Continuous uniform section throughout Member Mk. 3 . 
(Top chord fillers same section as Main Web - at midpoint 
center web panels minimum.) 


/ o 


Vertical Struts Mk. ? - Sar»p 5 1 7P a f < n woh 
c.na rearing struts - Same site as main web. 
Composite Type - Webs extend above top chord _ 

MEMBERS REQUIRED PER TRUSS COMPONEN T S_ or C 




Member 

Mk . No. 

Grade 

of 

Steel 


S i ze 

Total 

Length Weight 
Member Member 

7\ 1 Cnord 

6-8 

J 4* t 

2lS 

1" 1 ' 

2 S' si ' 1 1 * 

H . r om Chord 

7 

3£. 

*1? 

3 ' 1 \ » 

.15 5) ti:" 

> 0 : n Web 

3 

34 


<f2.' P 

SlC*' 

Compression Web 

4 



13* D 

3 '■" 

V» “tlcal End Struts 

2 

; 21 


. 1 Z'D 

2 .27^ J 

L :tg End Diagonal 

1 

44 / 


*\8 'i> 

c _ 

Snort End Diagonal 

5 . 

4 - 4 / 


fro 

2 

Tb p Iho AtT P|»jkT 

c- 

4 JC, 


V ft *5 ( 

*/t*u S *) S' 1 

S-r-r Cud AYT ^3 


J c. 

2 /J> 

2 * J -'a " 

.25' l'V* 

* * - L* 


3<m 

2/S 

2 » » n 

. CoT 

















Laclede Steel Company 


D105- 


T RUSS UNIT MARKED 
Clearspan "L" - 


WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


^ /? Rofor to drawings ST toi z 
ft. Spacing * ^.6 7 ft. 


Applicable Total Moment ■ 

% 

Bated on ' 

Applicable End Reaction - 


inch pounds. 


lbo./aq. ft. Total Load "w". 
/ 4. OOO pounds. 


C \A w • * 


4 ■» i- - r 

AL3 » / l“: : 


Tot»1 r.ond ,5 w : . 


■ . -- / Q OnO Inch oounds 


Baaed on 


Ibs./aq. ft- Construction Load. 


Applicable Constr. End Reaction *» 


pounds. 


Baaed on 


lbs./sq. ft. Construction Load. 


"V" Shear at End Panel ■ / Z .580 pounds. - ED - _3>. O ft 


WEB MEMBER H 1 


Distance from End Panel 


Applicable Shear V - / Z , S Q O lbs. 


0-0 ft. 


fy * 


OOO psi 
OOO psi 


in. 


Reqd. Area - /. // sq. in- 


po X 


Use 


Area - /. 33 aq • in 


WEB MEMBER #2 


Distance from End Panel ■ O* O ft. 


Applicable Shear V 
Slope = /. OQ 

J!_ ° Z (o>0 in. 


lbs. 


3 6, OOO psi 

- psi 

/A 2*0° pel 


Reqd. Area ■ /» / Z aq. In. U 3 e Z~ 0-9 Z ptA. A re a • f- 3 3 sq . in 


WEB MEMBER #3 


Distance from End Panel • 


ft. 


Applicable Shear V 


lbs. 


Slope - /. /£ Z 

Jl » 3 O' O in. f 

Reqd. Area « /• 3 sq. in. Use 2- - O-VZ- _»**'. 


6, OOO pal 
pal 

730 psi 
33 sa. in 




















CHORD MEMBER »1 (CONTD.) 
Applicable Moment » 


D t “ 33. OO- in. 


B eff- & 4-.-QO 

t - 4. OO 

yi - 2 . £0 

y 2 ■ 4- 4 

y3 = -52- -5~<^ 

u l * . rr^lO 


In. 
In. 
In', 
in. 
in. 


£ OOO In lbs 


I s ■ y ft *r. Acdi 2 ) + ^TCA " r A TCA d 2 2 ^ 




dp ■ 

2. 

In 

d 3 " - 


In 

j •- 

C 1 " 

&>. 90 

In 

Co = 

f* / 9 ^ 

_r - ■ r ~ 

■ »» 

c ■ - “ “ — 


A BCA 


ABOARD 


£ (A c y 1 + ATCAV2 + A BCAy^ 
X (A c ■*■ A<p CA + a BCA) 


s - 2^R 2. &>- ( 2.CSZ T3A ) 

ne 5 i. aj. a i ni riu iiii^i iv *•*" * «; a ^ ~ ~ " “ j> o'O. » 

■ £. 

Use - Z"x /A*X 2 r __ Area - 


i jO sq. in 


Composite Design Top Chord Check 
Total Load Design 
Applicable Moment - / QC£ QOt 


in. lbs. C' c 


r 1 
1 cc 


Me., 

15I b 


o z. 


psi 


3. 0 OO pel 
1. 3 SO pel 


CKO HD MEMBER it 8 


Consists of __ 
Area 




_ Angles 
aq. in. 


(SArfc. AS riciiStn 6) 













Laclede Steel Company 


D105- 


Long End 

— 4 ' 

/ Arc Welds 
(All others 


Center ^can 


- ‘ - >J y, V, 


controlled resistance welds) 


ottom Chd. Length 


Short End 


eck 
S Type 
End 


Si£ S*C*r 


■L or 



n 


N OTES: 

Main Web - Continuous uniform section throughout Member Mk. 3* 

(Top chord fillers same section as Main Web - at midpoint _ 

center web panels minimum.) 

' tical i. .ru\ c r.As—?= ——■ *■?_=*_ main web. 

Ena Bearing Struts - Same size as main web. 

Composite Type - Webs extend above top chord 3 **. 

MEMBERS REQUIRED PER TRUSS COMPONENT S or C / 


Member 


Grade 

of 

MX.No. Steel 


Size 


Top Chora .6-8 

Bottom Chord 7 

Main Web _3_ 

Compression Web _ 

Vertical End Struts 2 
Long End Diagonal _ 1. 

Short End Diagonal . 5. 

Ton Chord Att. Plate_ 

Bottom Cnord Att. & 


.6-8_l fi-44f _ 2/< /"* 


Total 

Length Weight 
M ember Member 

5 5'//" 


I/ 7 -J 6 _ 26 ,2V /*v .zs: __ 

\/f-44i. _ .?&"£> __ 


_ \444/ 

\A-36 _ 

. \A’3l 

. \A3(* 


__.98 n p 

■ ?2'D 

• 92"0 

3 /nS' 


_<7/V 

3'* 

2-I’l// 2-2JJz" 

3V 

4/z 


j/f . <4* 































Laclede Steel Company 


D105- 




-Sheet 2. 






WORLD TRADE CENTER 
FLOOR GRID TRUSSES 
DESIGN DATA 


TRUSS UNIT MARKED 


<7 JZ T 


Clearupan '*L** • ^'7- of 

Applicable Total Moment 


'z _ Refer to drawings ST /»/. j , y 

fc. Spacing - C.. &7 ft. 

^ e> a, floa Inch pounds . 


Baaad on — lbu./»q. ft. Total Load M w M . 
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